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b = 10.1267 (9) A 
c = 14.3538 (12) A 
a = 91.149 (1)° 
/) = 101.270 (1)° 
y = 110.857 (1)° 
V = 1307.75 (19) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tmi„ = 0.749, T max = 0.848 

Refinement 

R[F 2 > 2a(F 2 )} = 0.031 

wR(F 2 ) = 0.091 

S = 1.08 

4559 reflections 



Z = 2 

Mo Ka radiation 
ii = 1.03 mm -1 
T = 293 K 

0.28 x 0.24 x 0.16 mm 



7171 measured reflections 
4559 independent reflections 
3860 reflections with / > 2o(I) 
Ri„, = 0.013 



337 parameters 

H-atom parameters constrained 
A/£W = 0.52 e A~ 3 
&Pmm = -0.41 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean rr(C-C) = 0.004 A; 
R factor = 0.031 ; wR factor = 0.091 ; data-to-parameter ratio = 13.5. 



The title compound, [Cu(NCS) 2 (C 11 H 11 N 3 0) 2 ], contains two 
independent Cu 11 atoms. Each Cu° atom, lying on an inversion 
center, is coordinated by two N atoms from two NCS~ anions 
and two N atoms from two monodentate l-phenyl-3-(l//- 
l,2,4-triazol-l-yl)propan-l-one ligands in a distorted square- 
planar geometry. Two S atoms from adjacent molecules 
occupy the axial positions with long Cu- ■ S distances 
[3.0495 (10) and 3.1045 (9) A] and complete the overall 
distorted octahedral coordination sphere. Weak inter- 
molecular C— H- ■ O hydrogen bonds are present. 

Related literature 

For related structures, see: Guo & Cai (2007); Yue et al. (2008). 



Table 1 

Hydrogen-bond geometry (A, °). 
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Experimental 

Crystal data 

[Cu(NCS) 2 (C„H 11 N 3 0) 2 
M r = 582.16 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C13-H13-01 


0.93 


2.58 


3.330 (3) 


138 



Triclinic, PI 

a = 9.8643 (8) A 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Bis[1 -phenyl-3-(1 H-1 ,2,4-triazol-1 -yl-A:N 4 )propan-1 -one]bis(thiocyanato- 
/fN)copper(ll) 

Hua Cai, Ying Guo and Jian-Gang Li 

Comment 

Pseudohalide anions N3", NCS" and NCO" are known as extremely versatile ligands in coordination chemistry because of 
their multiple bridging modes (Yue et al, 2008). Recently, we have initiated a research program of synthesizing 
supermolecules based on pseudohalide and flexible ligands that consist of a propanone unit substituted with an imidazole 
and a phenyl group (Guo & Cai, 2007). To further explore this series, we synthesized the title compound, a new Cu 11 
complex based on the mixed ligands, thiocyanato and 3-(l//-l,2,4-triazol-l-yl)-l-phenylpropan-l-one (L) which consists 
of a propanone unit substituted with a triazole and a phenyl group. In the mononuclear title complex (Fig. 1), each Cu 11 
atom is four-coordinated by two monodentate L ligands and two NCS" anions, forming a square-planar geometry. Weak 
intermolecular C — H— O hydrogen bonds are present (Table 1). 

Experimental 

NH 4 SCN (15.2 mg, 0.2 mmol) was added into an acetonitrile solution of L (25.6 mg, 0.1 mmol) with stirring. The aceto- 
nitrile solution was added into a solution of CuCl 2 .2H 2 0 (17.0 mg, 0.1 mmol) in acetonitrile/H 2 0 (10 ml, v/v 1:1) with 
vigorous stirring for ca 30 min. The reaction solution was filtered and left to stand at room temperature. Blue block 
crystals of the title compound suitable for X-ray analysis were obtained in 65% yield by slow evaporation of the solvent 
over a period of 1 week. Analysis, calculated for GizC^H^isCuS-,: C 49.52, H 3.81, N 19.25%; found: C 49.45, H 3.89, 
N 19.36%. 

Refinement 

Although all H atoms were visible in difference maps, they were finally placed in geometrically calculated positions, with 
C— H = 0.93 (aromatic) and 0.97 (CH 2 ) A, and refined as riding atoms, with U iso (B) = 1.2t/ eq (C). 

Computing details 

Data collection: APEX2 (Broker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, showing the 50% probability ellipsoids. [Symmetry codes: (i) -x, 1-y, -z; 
(ii) 1-x, -y, -z.] 

Bis[1 -phenyl-3-(1 HA ,2,4-triazol-1 -yl-/ciV 4 )propan-1 - one]bis(thiocyanato-/dV)copper(l I) 



Crystal data 

[Cu(NCS) 2 (CnH u N30) 2 ] 

M r = 582.16 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.8643 (8) A 

6 = 10.1267 (9) A 

c= 14.3538 (12) A 

a = 91.149(1)° 

P= 101.270(1)° 

y= 110.857 (1)° 

V= 1307.75 (19) A 3 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.749, r max = 0.848 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] =0.031 

wRiF 1 )^ 0.091 

S = 1.08 

4559 reflections 

337 parameters 



Z=2 

P(000) = 598 

£> x = 1.479 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3208 reflections 

(9 = 2.5-27.7° 

fi = 1 .03 mnr 1 

T=293 K 

Block, blue 

0.28 x 0.24 x 0.16 mm 



7171 measured reflections 
4559 independent reflections 
3860 reflections with / > 2o(I) 
Rm = 0.013 

= 25.0° j $min 2.2 

/j = -10->ll 
& = -10->12 
/ = -15— 17 



0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 
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H-atom parameters constrained (A/cr) max < 0.001 

w = l/[a 2 (F 2 ) + (0.0456P) 2 + 0.643 IP] A/w = 0.52 e A~ 3 

where P = {F 2 + 2F 2 )/3 Ap mm = -0.4 1 e A" 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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/1 A A 

(19) 


A /I 1A 

0.030z (13) 


a Am 
0.03z3 


(\ A\ 

(14) 


A A A AT (A 1 A 
O.OOV/ (11) 


A AA/1T /1 OA 

0.004/ (Iz) 


C13 


A A'} 1 1 

0.03zl 


(A OA 

(12) 


A A/I AA 
0.04^0 


(A A\ 

(14) 


A AO AO m) 

0.0300 (lz) 


A A 1 C A 

0.01 j4 


(H) 


A AACA /1 AA 

O.OOjy (10) 


A AA/C/I /1 AA 

0.0064 (10) 


C14 


0.03OO 


(A 1\ 

(13) 


A A/1 /l 0 

0.0440 


(13) 


A / 1 OA 

O.Oz / j (lz) 


A A1 ZH 
0.013 / 


(A 1 A 

(H) 


A AA7A / 1 AA 

0.00 /0 (10) 


A AAAA /1 AA 

O.OOoV (10) 


CI J 


A A'} A A 

0.039y 


/1 1A 

(13) 


A A'} A*7 

0.039 / 


/1 ia 

(13) 


A AOA/C /1 OA 

O.Oz^o (Iz) 


A A 1 A 1 

0.0143 


(H) 


a (\(\nn /1 aa 
0.00/ / (10) 


A AAOO / 1 AA 

O.OOoz (10) 


r^A c 
Clo 


A Al a/; 
0.0306 


(A OA 

(12) 


A A1 *70 

0.03 /z 


(A OA 

(12) 


A f\1 1 A /1 OA 
0.0319 (1Z) 


A A1 no 

0.01 /o 


/"1 AA 

(10) 


A AAOO" /AA 

O.OOo / yj) 


A AA*70 /1 AA 
0.00/0 (10) 


CI / 


A Al A') 

0.0303 


/1 oa 

(12) 


A Al C /I 

0.03M 


/■I oa 

(12) 


A Al 1 A / 1 OA 

0.0339 (Iz) 


A A1 7A 
0.01 /O 


(A AA 

(10) 


A AAOT /AA 

O.OOo / (V) 


A AA1 /AA 

0.0036 (y) 


Clo 


A A/1 1 1 

0.041 1 


/1 /I A 

[14) 


A A/1 1 A 

0.0434 


(A A A 

(14) 


A A1Q/: /1 /I A 

0.03oo (14) 


A A 1 QO 

O.Oloo 


^1 1 A 

[H) 


A A 1 AA / 1 1 A 
0.010V (11) 


A A A 10 / 1 1 A 

0.0010 (11) 


PI Q 


U.U40J 




0 OSP. 0 . 

U.UJOO 


U 'J 


U.UJ70 y *-^ ) 


w.wz i u 






—0 01 90 n 9^ 
u.Ul zw ^izy 


C20 


0.0409 


(15) 


0.0437 


(15) 


0.068 (2) 


0.0114 


(12) 


0.0084 (13) 


-0.0138 (13) 


C21 


0.0400 


(14) 


0.0375 


(14) 


0.071 (2) 


0.0130 


(12) 


0.0187(13) 


0.0059 (13) 


C22 


0.0359 


(13) 


0.0403 


(13) 


0.0466 (14) 


0.0163 


(11) 


0.0111 (11) 


0.0085 (11) 


C23 


0.0367 


(14) 


0.0402 


(13) 


0.0372 (13) 


0.0137 


(11) 


0.0066 (10) 


0.0031 (10) 


C24 


0.0365 


(14) 


0.0503 


(14) 


0.0264 (12) 


0.0132 


(12) 


0.0040(10) 


0.0059 (10) 



Geometric parameters (A, °) 



Cul— N7 1 


1.955 (2) 


C4— H4B 


0.9700 


Cul— N7 


1.955 (2) 


C5— C6 


1.494 (3) 


Cul— Nl' 


2.0150(18) 


C6— C7 


1.387 (3) 


Cul— Nl 


2.0150(18) 


C6— Cll 


1.400 (3) 


Cu2— N8« 


1.966 (2) 


C7— C8 


1.383 (4) 


Cu2— N8 


1.966 (2) 


C7— H7 


0.9300 


Cu2— N4 


1.9771 (19) 


C8— C9 


1.377 (4) 


Cu2— N4" 


1.9771 (19) 


C8— H8 


0.9300 


SI— C23 


1.629 (3) 


C9— C10 


1.379 (4) 


S2— C24 


1.626 (3) 


C9— H9 


0.9300 


01— C5 


1.213 (3) 


C10— Cll 


1.367 (4) 


02— C16 


1.221 (3) 


C10— H10 


0.9300 


Nl— CI 


1.325 (3) 


Cll— HI 1 


0.9300 


Nl— C2 


1.348 (3) 


C12— H12 


0.9300 


N2— C2 


1.307 (3) 


C13— H13 


0.9300 


N2— N3 


1.355 (3) 


C14— C15 


1.506 (3) 


N3— CI 


1.315 (3) 


C14— H14A 


0.9700 


N3— C3 


1.466 (3) 


C14— H14B 


0.9700 


N4— C13 


1.318(3) 


C15— C16 


1.501 (3) 


N4— C12 


1.356 (3) 


C15— H15A 


0.9700 


N5— C13 


1.318(3) 


C15— H15B 


0.9700 


N5— N6 


1.359 (3) 


C16— C17 


1.490 (3) 


N5— C14 


1.451 (3) 


C17— C18 


1.390 (3) 


N6— C12 


1.297 (3) 


CI 7— C22 


1.402 (3) 


N7— C23 


1.149 (3) 


C18— C19 


1.375 (4) 


N8— C24 


1.152(3) 


C18— H18 


0.9300 


CI— HI 


0.9300 


CI 9— C20 


1.385 (4) 


C2— H2 


0.9300 


C19— H19 


0.9300 
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C3— C4 
C3 — H3A 
C3— H3B 
C4— C5 
C4 — H4A 



1.511 (4) 
0.9700 
0.9700 
1.507 (3) 
0.9700 



C20— C21 
C20— H20 
C21— C22 
C21— H21 
C22— H22 



1.384 (4) 
0.9300 
1.380 (4) 
0.9300 
0.9300 



N7'— Cul— N7 
N7 1 — Cul— Nl 1 
N7— Cul— Nl 1 
N7 1 — Cul— Nl 
N7— Cul— Nl 
Nl 1 — Cul— Nl 
N8"— Cu2— N8 
N8 U — Cu2— N4 
N8— Cu2— N4 
N8 [i — Cu2— N4" 
N8— Cu2— N4" 
N4— Cu2— N4" 
CI— Nl— C2 
CI— Nl— Cul 
C2— Nl— Cul 
C2— N2— N3 
CI— N3— N2 
CI— N3— C3 
N2— N3— C3 
CI 3— N4— C12 
CI 3— N4— Cu2 
CI 2— N4— Cu2 
CI 3— N5— N6 
CI 3— N5— C14 
N6— N5— C14 
CI 2— N6— N5 
C23— N7— Cul 
C24— N8— Cu2 
N3— CI— Nl 
N3— CI— HI 
Nl— CI— HI 
N2— C2— Nl 
N2— C2— H2 
Nl— C2— H2 
N3— C3— C4 
N3— C3— H3A 
C4— C3— H3A 
N3— C3— H3B 
C4— C3— H3B 
H3A— C3— H3B 
C5— C4— C3 
C5— C4— H4A 
C3— C4— H4A 



180.00(18) 
90.26 (8) 
89.74 (8) 
89.74 (8) 
90.26 (8) 
180.00(11) 
180.00(19) 
89.33 (8) 
90.67 (8) 
90.67 (8) 
89.33 (8) 
180.00(16) 
102.3 (2) 
129.55 (16) 
128.06 (16) 

102.5 (2) 
109.74 (19) 
129.3 (2) 
120.9 (2) 

103.1 (2) 
126.30 (16) 
130.52 (16) 
110.04(19) 
128.9 (2) 

121.02 (19) 

102.6 (2) 
169.1 (2) 
163.5 (2) 
110.6(2) 
124.7 
124.7 
114.9(2) 
122.6 
122.6 
110.8(2) 
109.5 
109.5 
109.5 
109.5 
108.1 
113.0(2) 
109.0 
109.0 



C6— C7— H7 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
C8— C9— CIO 
C8— C9— H9 
CIO— C9— H9 
Cll— CIO— C9 
Cll— CIO— H10 
C9— CIO— H10 
CIO— Cll— C6 
CIO— Cll— Hll 
C6— Cll— Hll 
N6— CI 2— N4 
N6— CI 2— H12 
N4— CI 2— H12 
N4— CI 3— N5 
N4— CI 3— HI 3 
N5— CI 3— HI 3 
N5— CI 4— C15 
N5— C14— H14A 
C15— C14— H14A 
N5— C14— H14B 
C15— C14— H14B 
H14A— C14— H14B 
C16— C15— C14 
C16— C15— H15A 
C14— C15— H15A 
C16— C15— H15B 
C14— C15— H15B 
H15A— CI 5— H15B 
02— CI 6— C 17 
02— C 16— CI 5 
C17— C16— C15 
CI 8— CI 7— C22 
C18— C17— C16 
C22— CI 7— C16 
C19— C18— C17 
C19— C18— H18 
C17— C18— H18 
CI 8— CI 9— C20 
C18— C19— H19 
C20— C19— H19 



119.8 

120.4 (3) 
119.8 
119.8 
119.7(3) 
120.1 
120.1 

120.1 (2) 
119.9 
119.9 

121.2 (2) 
119.4 
119.4 

114.5 (2) 
122.8 
122.8 
109.8 (2) 
125.1 
125.1 

110.65 (18) 

109.5 

109.5 

109.5 

109.5 

108.1 

112.52(18) 

109.1 

109.1 

109.1 

109.1 

107.8 

120.8 (2) 

120.6 (2) 
118.55(19) 
119.4(2) 
119.2(2) 
121.4 (2) 
120.4 (2) 
119.8 
119.8 
120.1 (3) 
120.0 
120.0 
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C 5 — C4 — H4B 


1 ah a 

109.0 


C2 1 — C20 — C 1 y 


1 OA 1 ZO\ 

120.1 (2) 


PO P A T T ATI 

C 3 — C4 — H4B 


1 AA A 

109.0 


C ' "\ 1 POA TTOA 

C21 — C20 — H20 


1 OA A 

120.0 


T T A A P /l TT/ITi 

H4A — C4 — H4B 


1 AT O 

107.8 


C19 — C20 — H20 


1 ^A A 

120.0 


r\ 1 z~> c /"</: 

Ol — C5 — Co 


1 oa a zo\ 

120.9 (2) 


pn pin 

C22 — C2 1 — C20 


120.3 (3) 


z~\ 1 z" 1 c /i 
(Jl — CD — C4 


1 OA £ ZO\ 

120.0 (z) 


/I'll TJOI 

C2z — C2 1 — til 1 


1 1 A O 

1 19.0 


C6— C5— C4 


118.5 (2) 


C20— C21— H21 


119.8 


C7— C6— Cll 


118.1 (2) 


C21— C22— C17 


119.7(2) 


/-i -7 P/T P c 

C7 — Co — C5 


1 T5 O ZO\ 

123.3 (2) 


/"^OO TTOO 

C2 1 — C22 — H22 


1 OA O 

120.2 


Cll — Co — C5 


1 1 O £L ZO\ 

1 18.0 (2) 


rn ttoo 
Cl / — C22 — H22 


1 OA O 

120.2 


p 0 rin P y^" 

Co — C7 — Co 


1 OA -1 /1\ 

120.4 (2) 


XT*7 /"•■">") C 1 

N7 — C23 — M 


1 oo c /o\ 

178.5 (2) 


Z~*0 Z~"^ TTT 

Co — C7 — H7 


1 1 A O 

119.8 


N 8 — C24 — b2 


1 OA C /0\ 

179.5 (3) 


xni z -1 ,, 1 xti z~" 1 
JN / Cul — JN 1 CI 


1 A A ZO\ 

—34.9 (ZJ 


Cll — C6 — C / — Co 


0.3 (4) 


XT"7 1 XT 1 Z~< 1 

N7 — Cul — Nl — CI 


1 /if 1 /o\ 

145.1 (2) 


C5 — C6 — C7 — C8 


1 OA C /OA 

-179.5 (2) 


\ni p, . 1 \ti p --> 

JN7 — Cul — JN 1 — C2 


1 /I A O ZO\ 

149.3 (2) 


C 6 — C 7 — C 8 — C 9 


A O /A \ 

0.8 (4) 


XTO P . , 1 XT1 PI 

JN 7 — Cu 1 — JN 1 — Cz 


1 A O ZO\ 

-30.7 (2) 


C7 — C8 — C9 — C 1 0 


A A /A \ 

-0.9 (4) 


PO XTO xti n 

Cz — JN 2 — JN 3 — C 1 


A O /")\ 

0.7 (3) 


C8 — C9 — C 1 0 — C 1 1 


A 1 iA \ 

-0.1 (4) 


PO XTO XT'! p-) 

Cz — N2 — JN3 — C3 


-176.3 (3) 


C9 — C 1 0 — C 1 1 — Co 


1 O { A\ 

1.2 (4) 


XTOii P ^ XT/1 p 1 ") 

No" — Cuz — N4 — C 1 3 


157.5 (2) 


C7 — C6 — Cll — C10 


1 "i f A\ 

-1.3 (4) 


\TO P , , O \T/| p 1 0 

N 0 — Cuz — JN 4 — C 1 3 


00 c /o\ 

—22.5 (2) 


C5 — Co — C 1 1 — C 1 0 


1 00 c /o\ 

178.5 (2) 


XTQii A,') XT/1 no 
JN 5 — CUZ — JN 4 — C 1 2 


07 O ZO\ 

— z /.2 (2) 


xtc xtjC rn xt/i 
JN 5 — JN 0 — C 1 Z — JN 4 


0.7 (3) 


\TO P '"t XT/1 P 1 

N 0 — Cu2 — N4 — C 1 2 


ICO O /1\ 

152.8 (2) 


/"< 1 O XT/1 P 1 1 XT/' 

C13 — N4 — C12 — N6 


A O /O \ 

-0.3 (3) 


C13 — N5 — No — C12 


-0.9 (3) 


Z" 1 1 X T /I /"< 1 XT/' 

Cu2 — N4 — C 1 2 — N 6 


-176.39 (19) 


p 1 /i \tc \t/" 

C 1 4 — N 5 — N 6 — C 1 2 


1 OA A ZO\ 

-179.9 (2) 


XT/1 XTC 

C 1 2 — N4 — C 1 3 — N 5 


A O /O \ 

-0.3 (3) 


XT1i P.,1 XTT" /"'OO 

JN 1 — Cul — JN / — Cz3 


110 0 

11 1,1 (11) 


Z^nO XT A rn XTC 

Cu2 — N 4 — C 1 J — N 5 


1 o/; ao /1 
1 /O.02 (16) 


XT1 / " . . | XTO" Z-'OO 

JN 1 — Cu 1 — JN 7 — C23 


/TO 0 / 1 1 \ 

-62.8 (11) 


XTZJ XTC nn XT/1 

N6 — N5 — C13 — N4 


A O {") \ 

0.8 (3) 


XT/I Z' ' 'I XTO 

N4 — Cu2 — N 8 — C24 


1 ^ /" O /ON 

-146.7 (8) 


s ~< 1 a XTC /" • 1 ^> XT zl 

C14 — N5 — C13 — N4 


179.7 (2) 


XT/lii P , , O XTO PO A 

JN4 — Cuz — JN 8 — C24 


OO ") /o\ 

33.3 (8) 


C ' 1 XTC p 1 /I /"■ 1 c 

C13 — N5 — C14 — C15 


1 AO 1 /O \ 

-107.1 (3) 


XTO XT'? P 1 XT 1 

N 2 — N 3 — C 1 — N 1 


A O ZO\ 

-0.7 (3) 


XT/: XTC 1 A Z" 1 1 c 

N6 — N5 — C14 — C15 


01 0 /o \ 

71.7 (3) 


PO XT') /" 1 XT1 

C3 — N3 — CI — Nl 


1 O /" A /I \ 

176.0 (2) 


XTC f A 1 A /" ^ 1 C /" 1 

N5 — C14 — Cl5 — C16 


1 TO "7 /" /1 r\\ 

-172.76 (19) 


/—' /-» XT1 /" 1 XT') 

C2 — Nl — CI — N3 


0.4 (3) 


C 1 4 — C 1 5 — C 1 6 — 02 


2.3 (3) 


p , , 1 XT 1 P 1 XT') 

Cul — JN 1 — CI — JN3 


1 OzT OO / 1 o\ 

-176.23 (17) 


f^A A PIC f ' 1 /- /-> 1 -7 

C14 — C15 — Clo — C17 


1 OO A A / 1 A\ 

-177.49 (19) 


XTO. XTO i^O XT1 

JN 3 — JN 2 — Cz — JN 1 


-0.5 (4) 


Uz — C 1 0 — C 1 / — C 1 0 


A O 

0.7 (3) 


pi xti p^ \n 

Cl — Nl — C2 — N2 


0.1 (3) 


C15 — C16 — C17 — C18 


-179.5 (2) 


P 1 XT1 PI XTI 

Cul — Nl — C2 — N2 


176.8 (2) 


02 — C 1 6 — C 1 7 — C22 


179.9 (2) 


p -1 XT') P") P /I 

Cl — JN3 — C3 — C4 


1 ^ O 1 /") \ 

143.1 (3) 


z~<ic z^"1/: z~" 1 n m 

C 1 5 — C 1 6 — C 1 7 — C22 


A O /")\ 

-0.3 (3) 


XTI XT') P ") P /] 

JN 2 — JN 3 — C3 — C4 


/I A C /O \ 

-40.5 (3) 


POO P10 PIO P1A 

C22 — C 1 7 — C 1 8 — C 1 9 


A 1 /O \ 

-0.1 (3) 


xtt P 1 0 /~i ,1 /-i r - 

N3 — C3 — C4 — C5 


-166.5 (2) 


P 1 /" P 1 O P 1 O P 1 A 

C16 — C17 — C18 — C19 


179.1 (2) 


ct, ca m 


d.u ^j; 


cm ns no r?n 


fl 8 IA\ 

U.o \H 1 


C3— C4— C5— C6 


-176.4(2) 


C18— C19— C20— C21 


-0.6 (4) 


01— C5— C6— C7 


174.5 (2) 


C19— C20— C21— C22 


-0.2 (4) 


C4— C5— C6— C7 


-4.1 (3) 


C20— C21— C22— C17 


0.9 (4) 


01— C5— C6— Cll 


-5.3 (3) 


C18— C17— C22— C21 


-0.8 (3) 


C4— C5— C6— Cll 


176.0 (2) 


C16— C17— C22— C21 


-179.9 (2) 



Symmetry codes: (i) -x, -y+l, -z; (ii) -x+l, -y, -z. 
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Hydrogen-bond geometry (A, ") 



D — H—A 


D — H 


H-A 


D-A 


D—n-A 


C13— H13-01 


0.93 


2.58 


3.330 (3) 


138 
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